Enhancing the ability of either endogenous or transplanted oligodendrocyte progenitors (OPs) to engage in myelination may constitute a novel therapeutic approach to demyelinating diseases of the brain. It is known that in adults neural progenitors situated in the subventricular zone of the lateral ventricle (SVZ) are capable of generating OPs which can migrate into white matter tracts such as the corpus callosum (CC). We observed that progenitor cells in the SVZ of adult mice expressed CXCR4 chemokine receptors and that the chemokine SDF-1/CXCL12 was expressed in the CC. We therefore investigated the role of chemokine signaling in regulating the migration of OPs into the CC following their transplantation into the lateral ventricle. We established OP cell cultures from Olig2-EGFP mouse brains. These cells expressed a variety of chemokine receptors, including CXCR4 receptors. Olig2-EGFP OPs differentiated into CNPase-expressing oligodendrocytes in culture. To study the migratory capacity of Olig2-EGFP OPs in vivo, we transplanted them into the lateral ventricles of mice. Donor cells migrated into the CC and differentiated into mature oligodendrocytes. This migration was enhanced in animals with Experimental Autoimmune Encephalomyelitis (EAE). Inhibition of CXCR4 receptor expression in OPs using shRNA inhibited the migration of transplanted OPs into the white matter suggesting that their directed migration is regulated by CXCR4 signaling. These findings indicate that CXCR4 mediated signaling is important in guiding the migration of transplanted OPs in the context of inflammatory demyelinating brain disease.
Introduction
During the perinatal development of the brain large numbers of progenitors, originating in the subventricular zone (SVZ), migrate into the white matter and cortex where they differentiate into oligodendrocytes and astrocytes (Cayre et al., 2009; Menn et al., 2006; Parent et al., 2006) . However, in the adult brain progenitors located in the SVZ mostly migrate along the rostral migratory stream (RMS) to form neurons in the olfactory bulb. Nevertheless, some adult SVZ progenitors are still capable of forming oligodendrocytes. Rather than migrating via the RMS, these progenitors migrate into the white matter. The number of SVZ neural progenitors that form oligodendrocytes in adult animals is low compared to the number that differentiate into olfactory neurons. However, under pathological conditions, such as in association with demyelination or seizures, endogenous oligodendrocyte progenitor (OP) proliferation in the SVZ is stimulated, OPs migrate in greater numbers and may also migrate to additional sites not observed in control animals (Cayre et al., 2009; Nait-Oumesmar et al., 2007) . It has also been demonstrated that transplantation of cultured neural progenitors into the ventricles of normal mice, or into animals with experimentally induced demyelination, resulted in their migration into the white matter and differentiation into myelinating oligodendrocytes (Carbajal et al., 2010; Cayre et al., 2006; Patel et al., 2010; Windrem et al., 2004) . However, the important factors that are responsible for directing the migration of OPs in the adult brain have not been identified.
Recent studies from several laboratories have demonstrated a key role for chemokines in regulating the migration of stem cells during the development of numerous tissues, including several structures in the nervous system (Bagri et al., 2002; Belmadani et al., 2005; Cayre et al., 2009; Klein et al., 2001; Klein and Rubin, 2004; Li and Ransohoff, 2008; Tran and Miller, 2003) . Moreover, chemokines also control neural stem cell migration postnatally when these cells attempt to repair damage produced by brain diseases such as stroke (Ohab et al., 2006; Thored et al., 2006) .
Chemokines are small, secreted proteins that were originally shown to play a central role in orchestrating inflammatory responses Neurobiology of Disease 44 (2011) 19-27 
